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(57) [gift] 

C § B<J] tfiJ^;SO^$I^/£(ffe^M^ia;J5lft3 Afg 
AJH3i£J5&tM 1 1 7 <hajl42ffiJSmMl 1 8i* 

ytAHmt^tmmmzm^n^ms^m^ i i 21c 

fcOT. itt&CDU— y-'3tiS 1 0 1 A~1 0 1 Dfrt>ft±> 
-ifjtro^l^rfgJStl 1 1 1 A^CD/^jJSgi f m©^ll?HI 
£ "1 3 '6(C'f£ISI>jKtBiJ<!:ffiJS;filBiJfC±IE^|lll«^(D^I;SIIS f 
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( 2 ) 

1 

±iEtt»oi/— y3fcsa»&A***ifcsiM::a»©ito: 

* l^— !f3t<0<ttffie±IE»*««»6©tt»«**lCJ« i;t 

m $ n ft u — tf jt £ ± E3t {aw m * n spt- « m s 1+ 

*AW«BSW«tdJW«BSW«i. 10 
±E«»© U - tf?ti»*> £> tam £ tifciSJI ©Kfc 3 U - 
tf 3t*£» UT±EA»«IS*fW*tt UT±E3t(ttfflSE 

M*«l»»DlcfiJ8sSffl!l«tKJIiafl!ll=±Effim(l^©fflia8ft 
f mlBPB«IC3t©«!lflfa*5eaEr*C<!:*Watr** 

«*6a4Ct««»4t4!l#ai EK©*«3tJS» 
ttaA56fe». 20 
[R»qi 3 ] ±EJt* v 7 4 jVj y z?z>tt> 

AI6±fS. 

e> an a n/t u— «f *ic*tr awa©^-?^ 
^-r >j«» &m da -r -a a ^« m« * raw. 

-f XI ^£±E 2 -Z3CD U — tfJtlBOD— ^ICft»«r*c: 

t««»i-r*w*fli i reito^«3t«a»3A»^ 30 
if. 

[OOOl] 

a*t)Ou-tf^tspg*fe-r<53t^iasjiaA^sicBa 
u. raic, Ttfiffismff^ffl^Ac^ajtiDast^Afe^ 
ti ic us *>©-?£•&. 

[0 0 0 2] 

ia£*ost»] 2 u— yjt* ^ p #4 >«a a 

T*©*JB»tt€:ffliJ:e*<6lM4S!lW-*-.51§£, -t©?lf« 40 
tt553t«?<OW«T*JRBatl, *Sfct/fc8k+G H z fig 
T-£>-5©T. 3fcJSa»PAfS£gf£JfH\Tj£?i!WJ:^^ 
□ 4^>tt&X«*IMr«J:5ICLTli«. 3t«a»a 
A56£Hli. AW Lit l/-lf%0ffl*&*«JH9fcfkMM 

sicaw#»£s-&* , b<0T. »ftan4«?eaofl8a 

s*ntf. m h z icM-s/SwJ^^xPtj'V >«a* 
[0003] ese*©jteaaaA5S4aii. «*.tfB7 50 



8-166610 

2 

t^fckplC, 2«tOSWa3 1, 3 2£*j|S]£-fc!-Tf3: 

AStl-S-7-ff Da*««3 4 f IC^^'ig'J^A 
(LiNbO, ) <EefO«A%¥tSAS4S3 5 £IS:ffiU 

Tfc*/W*BMMfc{«BM«I3 6 ±E*ft 

«H 3 3 rt*a«t«l/- !f3t03t»±IC±E3tffifflB 

MB 3 6 £ISML7tfgji£teoTO£. 
[0 0 0 4] 

»Ot!£*©3tJSaSBl3 Ai£±BT-l4. Jfcoj: o ttMfljA 
tfihotz. JB1IC. 3tftJBB3 3W*aar*u— 9 1 * 

i aaa/tu 2ig©Awa^t 2Boaw»5fe««»*o 

«Wj&»«i&T«H. 3S2IC. 3tftlRH3 3$ii^c-r-52 
te©JSS4S8 3 1, 3 2 *IE«H=¥ff lC«J#-r*fc»©« 

-5. 

[0 0 0 5] fCf, *#tBBIAl4. - 2 0 3 

4 4 1 ^tUT. RAtfHl lC5?-r«t5tt«fiEfr*C 

[0 0 0 6] SI IS. 4#I^Jp 5 - 2 0 3 4 41 ^lC{S-5 
3fc»a**=iA»£Hl 0*ffll\TfiUfeAfa^> 

^©"v^p^-f >&a?fc 

is, ^p^>f*iSffloi/- y-'ft^assi-r -sir 1 ©u 
— tfjtan <t. as'jjsffl©^— y ! 3t«rmi4-r*^2 03u 
— yjtsn t. ±e*i ©u— s>6©^fo^ 

Hi, ±E3t«a»aA»^«1 otsssntM 

ast 3 a t±E» 2 © i/— *ftftm 2 e>©aaiJKffl© u 

— !f3lltt*a*r*3t**St. C©5t*»3CJ:UiB 

0 U— !f3t©*JBiSttJ«#*±E3t*m« 4^6 tB^^ 

o 

[0 0 0 7] ±E%JD&fkaAK£lf 1 0(4. »i8«1 

1 *>e»©jsa»f m©ata«^icxsuT. A^atifcu 

— 9 f 3t©^IS^^II?lT-52gaSfiSy3t^l^ligB 1 2^11 

[0 0 0 8] ±iEj@>S!8ia5tfi*B^Pltl 1 2 14, 0 2 IC 
jF-Tefc^iC. ^^-yK'J^^A (L i NbO, ) ^t*© 

1 3ICI4, JtiilCiBoTSaSS 1 4#JBfi£atlTO-5i: 
itlC, ±E3tWC5a-3T±ES»attl 4±<i:IS^;J$!S 
1 4 ©pftiJlCtSg 1 5, 1 6#JBfiSa*l-Cl><5. ^fc. 
±E«AA¥l&IISffi 1 3ICJ4, ±E3t»lC«UTSil 
/«t5tA*|3mi:3tai«SBlC^PA, 7JU5-^A$>-5 



( 

3 

[0 0 0 9] ^(D«fc5Jft«iiO»jS«lffi3tffi4iSW«l 
2lc*3iNT. ±EAM«gEM«i JtUMmSMWll 8 
12. ttAMNISMRl 7t^l/TA«*»6»aBl 4 

cAWsn^u— y3t*es»as» 1 4 rtaJTft»s-e* 

[0 0 1 0] tUT, COVttKB%ttMftH«1 2T 
12. _hK3S168l 1 ^&onafkf m©R«flMfcfl«±IE 
ffiHl 5, 1 6 icEPiQ;**!. ±E£i@{f-^©/&Cfc«#? 
#±E3eafti 4 icEPADSft-SCtlCfcU, ±EAJHSi5 

#e>±Ejgass 1 4 cAnshti/- »f3toia*Bft±iE 

[0 0 1 1] CO«t^/j:«fiE©3t«a»3A»flfeHT 

12. 0 3 ics-r«fc5Jiffla«[f sou— «f3t*±E»a 

BSI^IMiKHI1 1 2 icAM-r^Ctl^ctU. EI4IC^ 

f ck p ic. ±ieu— yjtoffljKja f s =&fp,bfzi&mmA 

f s ± n f mrf§£±TZ>. 

[0 0 1 2] tCt, *f6eS©glfll2. CtDcfcp&lIfS 
.©5tJHas»3ASS£8(c*50T. .3 6lc«HffiKO»*« 
€/Slf-5>C«hlC^.-5o 

[0013] £7i. **Wof|b©.Ba*il*, «gfc(03t/B» 
■ttaAStS^S-a-^CiKJiU-. 1 t>©JHa»»*€:}»; 

*$a%na»:a AH^tf c t iz& 

[0 0 1 4] 

©IC. *$eElC<S-5#a:3tJ8a&3ASg£tfl2. SUIC 
a« © « U - tf 3t * tati -r * » O U — !f 3t » t . 

U - 3t2Si# fc> A3=} S tlfcSO lca&©Sft 3 U— tf 3t 

©&*§ £ ±eh ffi n a>s> © &mom ic ft. c xmw t z> % 

«»© u— tf3tas*» e>ffijwsnfcaft®«/j:4 u— 

ic*5i\TA«4$nfc#u— !f%oAafk«>t>^icffijBa 
flwtKjaatt!ii=±Kaw«^roji]ffla f mMWfiicjto 

[0 0 1 5] **WIC«*^«5t«i«aaA*^ 
812. ±E3tffi4iaSSS*<3»a88a!3tCl«aWI»*»6«: 

[0 0 16] *&nica«»a*JI]a»:3A£& 
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[0 0 17] £t>lc, *RElC«*£aJtJB«»3A5S 
£812. ±E3tffiffiKW«*»€»±EUiJW«RWil*^U 

xaiwsn43ti8a»3Aicoi\T. 2-3©u— tfjta 
6 a m $ n fc u - if* ic w r « «~ *a © ^ x □ *v > 

■*t £±e 2 o© u— ? %aig>-# izAmmrz z <t $4$ 

*4t6. 
10 [0018] 

HWHl *56fl B IC«**»3t«a»3A5B^HTI2. A 

^LTAftf$tlfeSO(caft©S/«t-5U— yjt^fflfflSt 

■ urr* cilery. &u-.-!f3te©Ha»**»c>(c{6 
jsafli^:ffjRaffliiz±Eftnfli4«)jnack f mMM«ic 
3t©ffl'jwa*56^-r a.- aa&suttfrtBBBQ** 

: 12. Ka««l=J:««4f*«attlc**£it«::&;PT 

20. 

[o 0 1.9] ±E3ttt*aaw«*»6±EaiftffliJSJwa* 
^uxtbn$n-5$tisaa=iAicouT, 23©u-if 
* a a> 6 as m s n ft u — tf at 1 c 54 -r -a m * a © ^ 7 s □ ^' 
-f>ffi#*«tai/t. ±E2o©u— y3t»©-*icft 
war a c i led: u . u— ? ftofltt&e&dS't*- 

[0 0 2 0] 

[XttEfl] iUT. *56Bfl|c«*^«}tJBa»=JA5e^« 
©HJS^Jlcoi\T. il®^#fii LftAf &t¥M(ClltBj|r 
30 -5. : 

[0 0 2 1 ] *«Wic«3£«3fc«a8k=JA»£«li. 
I5IJAI21I 5 IZTjk? J; 5 _ 
[0 0 2 2] d©H5IC*t//t^»3tJ»a»3A*±« 
1 OOli. ±idi©Sl IC^Lfe^-^P^'-O^a^^^ 
aS-T Si^JD KS=i A^^ff (WG-OFCG:Wavegau i d 
e Type Optical Frequency Comb Generator) Ic^^b^^ 
ilfflU/ct)©T'^>oT. SSJJgtll 1 1^t>©Sa§4fm 
©SWf^lcgiCT. A*iStlfcU-1f3t©tttffi*KIB 

■rssiattsiJtittfflffWR i i 2zmn< 4ffl©u-?r 

40 JtiUlOIA, 1 0 1 B, 1 0 1 C, 1 0 1 D*bltA 
1 0 2£ttUTSlMCR/j:-5aftA» , A, , A 

c , a d ©u— tf?t&±i-im : ,BL3&mirtmmMn 1 1 2 

lcAI4$tl-S<fcPlC/j:-pTO-5. 
[0 0 2 3] C©*ffiffi|©^«3tffla«3A5Eflfe»1 0 
OlCfcDT. ±E4j!©U--y-'3fc3§i1 0 1 A, 10 1 

b, i o i c, i o i Di2. **i?ti9tm®mk(D&te 
41/- W^-f*- H^&ftU. StMC««:*a*A,= 
1. 50Mm, A B =1. 5 2 Aim , A c =1. 54miti 
, A„=1. 5 6 Mm ©U-tfft^cBW-f -SctpIC;^ 
50 Tl\-5. 
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[0 0 2 4] $7c, ±tlt/ttl 777 1 0 2 IS. WX\ift 
77-fAA^^5*>6«U. ±E4ffl8©l/— tfJtiKi 0 
1 A, 1 0 1 B, 1 0 1 C, 10 1 D*»6ajW3tl/tS 
IMCgfc-SaftA. , A, , A c , A„ ©I/— ^Jt*^ 
SIT, ±K35«»SS3tflMBKW» 1 1 2 lcA«f-5><fc 
5lC/SoT05. 

[0 0 2 5] S&C, ±IE9H6Hl 1 1 IS, 
8ftfm=13. 0 1 2GHzT. M7-*<ZW©2IISf 
***±Eit««l 1 3*tfUT±E*iS!«aS3fc<&«SEH 
«1 1 2lC«ta-^*«fc5lC<f3TO«. 10 

[0026] s&ic, ±iE«anBi5fcttffiKHa i i 2 

IS, 2^K"Jf!5A ( L i NbO, ) UH<on%tfi^ 
jfi o T jgaS8#ff5fi£ 2 tlT I > -5 <t <!: t> IC, ±E3tWi IC;G 

LTSiI«:JtA*H8i3tmW»BI=f PA, ft. 7;U5- 

0 A**tM4IB«<*^»«/«C^*iiS»f * - 1 IC cfc U , 
AW«W5*f«i 1 7 itbS43iJSI1flM 1 1 8#JB/SSnT 
l\-5„ 20 

[0 0 2 7] c<&J:*>£«j&(&««l&H#<tt«RinHl 

1 2IC330T, ±EAMIIKMII 1 1 7 <tffi««ISSW§l 
1 l 8 IS. KAJMWSMRl 1 7^UTAWS^6W 

[0 0 2 8] fit, CG)9:&&S3fctt4BgEM*l 1 1 2 
TIS. ±ESSiSti1 1 1 fr*><D® : &&Li mroaESJff^ 

±e*« icepijD an. ±e« c?tmi?#±E 

S»aMS.cEP*n*n* C i: lc «k U . ±EAti«»*»6±E* 
a&lcAWSn/t&U-1fttrot&fB*±Eaffl{g-^lcj£ 30 

2-ris. asgm-^icj:s©i?*^;assic»«t"$i+T. a 
»T/hs*SEWRf »**TSft*a< =& u— y f 5to^^^l^B$• 
Sllll■r•i)C<!:^T'$^„ 

[0 0 2 9] C<D«fc5£«l«©£a#JB»»:3A3i£» 
1 1 2lzAWr-5C<tlC«tU. ±EU— y3t©ffl5K»C 

/a (cis^ts) ^^/Dic<sjaKffi'JtSJS;jsfflijic±Es: 

l»«#<0ffi»» f mMPIMSlCfl««C/A ± n f mj&*§8 

fit-r*. 40 
[0030] tux, z.<o&.oumi$.<D&mtmw&.^ 

Afg£H 1 0 0 T-IS, t<D F S R £ 1 . 86GHz, 7 

i oti/tiisc. ±E4fflrou— jfjtasi o 

1 A, 1 0 1 B, 1 0 1 C, 10 1 Dj^bSlWCgft-S 

ma,, a,, A c , k t <D\s-if?>t£±imms&mi?tiiL 

♦limits 1 1 2ICAMUT, t£%0^S2%ttfBKIBI*S 1 
1 Z^&rotBWJt*^^^ h;i/7^-5-f1f 1 2 OTfW 

ut>*>mmm$m*E.wi&vit> a 6 <d a ic^-tj: ? ic. 

±E»SA, , A, , A c , A„ ICfcJ/fcT-5 4 0©iS)» 50 
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nC/Ki , C/A B , C/A t , C/A„ Ol/- *f% 
T'^^7t©lcMU. ±ESI@ff ^£A7J UfcRBttlHT 

1E;MA« , A B , A c , A o lC«Jf&-rS4O<0JS;J5iSa 

c/a, , c/Ab . c/Ac , c/Ab *4»'taa» 

[0 0 3 1 ] CCT, ±ES6C0ASl/BICjFb/c : &ttt 
f«IS. 7t77-f /N'^ejUP^^^UTfcU. ej£0 7*# 
ft /Jn <h fc 3 SeB © IC iR WiR *t» «fe L T I > 5 „ 

[0032] &*5. ti-l i n bOj ssasssicisa 
y 7 -r mm u/t 7 7 -f /iss^a w g - o f c g 

fcf&S&U JSftSfcl 3. 0 14GHz. «S[ffi8Em»Sft3 
7t T'iElSftf>±EW G — OFCGIC2 yjtiRA* 
effijliaftl. 5 3 8 m« <hl. 5 6 2 mid tftt 
7 -f A* 3/ 7*5^^ UTA31S1+. S5£Lfcffll« 

5, 17 iC^fJ: P IC, 4 0 n m (= 5 T H z ) (D&%Z 

[0 0 3 3] 2js:fSB^lC^€)^m3tMiaSl3A^*t 
H2 0 0IS, WAlrfB8l=*-rJ:5t«j«$n€). 
[0 0 3 4] d©0 8IC*Ufc^ajtJ§ajSi=lA^tl 

2001s. ±i£E©ni ic^u^'\-rP^''f >^a^*« 

»-T*SiattS!3t«a»3A»flfe« (WG-OFCG:Wavegauid 
e Type Optical Frequency Comb Generator) lc^^B^$: 

mmi,fz*><DT'$>-DT. fe}iti2i i a>e><DJsas*f m 

©RBBflHtlcjCliT. AfttanfcU— tfJtOflifflSKM 

«2 0 1 A, 2 0 1 Bfr&fttiyT'? 2 0 2 ^LT 
SOICS?S-5a^A t , A s ©L/-ifm*7 7 r 7 2 

0 2«r^UT±Ej»a»SaJtffi*B»WH2 1 2 ICAHS 

n-stifcic ±E9»»5si^(ftiiKn« 2 1 2©ajw 
3t*«3t«ia«2 2 1 icj:y*£fcb$nT. -t-©«aiaj^*« 
±EU'-y'7 , eiJi2 o i Bicft!isjg$n*«te>ic«:-DTi> 

*. ±E8l»ISS!!3t(£[fBffitn» 2 1 2 IclS. AWMIS»6 
8|»!8lcA**n^»U— y3t*K3l«ttl*3WTSJi$ 
■t±-57 7 7' , J^PX^P>^iI^T-5AI1SSJ5l : }Si2 1 
7 <!: tUIISSiJSfrtSS 2 1 8*>*iai7e>nTlN-5, 
[0 0 3 5] C©3M6«©^a>tJ»a»3A*^«2 0 
OICfc^T. ±E3tttdl«2 2 1 IS, 1E2IOU-7 

jtii2 o i a, 201 B^ettswan^siNics^sa 
ia. , a b cou— yjt*±E«Js» 2 1 i *^©ra 

f m©B»«4|lcJ6i;T±K*aMB3fc(&ffiS?H8 2 

1 2T"fiffisn3b7caiS : }3tic-oi\T, icanA, , a 
set i r «ffl i* a * $ 2 -3©3tiais» □ a bjo 

±EU-y3t:J®2 0 1 BlCftUfS-r-SctplC/S-sTO 
[0 0 3 6] ±EW«8SWtfiMliEW« 2 i 2 



V 
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roaiMJfctUTfc&ftftflaac/A. , C/A 8 

•tffiat»<!:-r*ffl9»ja*»±si±fc 2 o^ft/saap a 

©;*p-:/g|3£E! 9 \Z7jitJ:?lzJr-A-7y 

#<<>mmDnti-0;toitt a*, fit, wwa^© 

C©^P^>ff^©*;M£ffi£ttftc<hlc/«s:ft. 10 
[0 0 3 7] ±IE2f@£DU'-f'jt;Jf.2 0 1 A, 20 1 B 

— ystroiaaMac/A, -c/a. so. 4 4 th z 

(=3. 6nm) ±IE*Mi8S!litttfflffi 
IStf 2 1 2<D&,Mi?t$:ftX'<2 HU7:f ^-flf 2 3 1 T 
Kill Ufci C5, ±fEBHm<»*A^ Utt^ftiKHttflg 
rfc*j5flH?eaiER£#lBT.i. Hi 0©aic^?-J;c> 
E. ±IE;JS^A» , A 6 lc«j5-r*2-3©«jS»C/A 
, , C/A, ©U-"!f5fcT»ofc©ICfctU ±K8EW« 
^^A^LfcffiWttHS-rtttJ-feffl'JIIfaR^ttJBTB. El 20 

1 OOBIC^-Tctpir. ±IES:RA«, A,lc*tJCr*2 
■Z><D®m*C/ A, , C/A, «:^^«jft»fr ifflfflf 

tO 0 3 8] tLT, -ttl-^tiroKSlWIB^ 1 MHz© 

y-'jtas i a, i B*>e>©s-u— sfjticwf ft i 

©tS.iJw;JS /, <7CC)'\^Pi? r -l' >(B^©«4f 13 2 M H z T'£> 
U, ±Eit*ai» 2 2 i T(i, ±IE8liai8S!%ffiffiSn 
If 2 1 2 05atSW3t^e>*8*SA^ 2 M H z CD^^P^'-f >ffi 
^#**ffiSftft. ttfc, ±IE^^8Sgi7 , £fi*l^llllt5 2 1 
2roail : j7tlCOl\T. flUWitt^T 4 0 MH 30 

z <h UTAfP^ R hJU7:f tf 

2 3 2T«3MUJfc(fc£3. EH 1 CSTi^lC. Mta^ 
=btMC«fcft$£<t£#?C«i:&<, MM«t2MH zOO'v? 

[0 0 3 9] £©SM60a©£»3t«ifia3A5e£»T 

is. jbiE3t«a»2 2 1 TWiaiati/t^p^-fxs^ 

€:±tEU-ifft3g2 0 1 B icftilssa-B-ftdiicfc u. 
ii2 0 1 A©R«ffla»*£3£<fc-rftC<!:IC.fcy. 1 O 

g£J#jfct±* d <fc **T* ft . 
[0 0 4 0) 

*SWlc«*£*3fc«ia»=iAS»feB 
ft. ±IE3ttMiaffl»l4. ttttQU-1rtfeiSd»€>%4>v 

y 5 s^ aw a n/c5 o .cajtQA&s u— tfjt* 
fifflffiMUT-rsciicty. tf3t©jaaa£f 

HSSlC3tOflM?Sa*»*trft©T. JSSeHlcMftftJDa 50 
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sffl-rftci^T-^ft. 

[0041] a6i=, *»wic«*^a3t«aanA» 

Tanisnft7tiaaapA{coi\T. 2 t?ou— testis 
a> b ai 11 a n 7c u - tf a i c *t r ft hpj $ a © ^ ? p ^ -r > 

fiR#*ttiBUT. ±IE2-r>©U--!fjt;SCD-^lCft!l§a 
-TftCtlC^U. 2-3©ffla«3A*a^$1+*Ci:*t 
T'^ft. ii^T, -»<&b-tfttS©»i5«ia»*S£ 

ft-rftciictu, 1 o(Oisiaa®^sj$-pfc*(tT% ± 
T©ffl'j»aicfflaassg*if fc-t+ft c. t**T*a. 

[0®©fiS*/j:|ttB^) 

[EID *SWlC«4£«3tflOa»3A»5EH0*iHffla 

m 2 ] $ticaig u^jtwaaa A»^Ho«fi£*«5t 

[ei 3] ±iE3tJBa»3A»sfe« icAnanftu— yjt 
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